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ABSTRACT 



Several indices of factorial consistency were 
applied to a biographical inventory administered to a longitudinal 
sample of 2070 students in the 7th, 9th, and 11th grades- Results 
were compared with those of a prior cross-sectional study at the same 
grade levels* Comparisons of dimensional change over the three 
grades, for the cross-sectional and longitudinal sample, showed 
general similarities in the number of major factors extracted, their 
designations and the variance accounted for- However, there were 
marked differences between the samples in their factor 
intercocr eia ticns and the developmental changes shown in factor 
“presence*” A transition effect associated with the factor pattern of 
the 9th grade was found only in the longitudinal sample* The 
importance of identifying the extent of factorial invariance for 
measures used in studying patterns of behavioral development is 
discussed- (Author) 
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Factorial Invariance of a Biographical inventory for Adolescents: 

A. Comparison of Longitudinal and Cross-Sectional Results 

Norman E. Freeberg and Donald A. Rock 
Educational Testing Service 

Abstract 

Several indices of factorial consistency were applied to a biographical 
inventory administered to a longitudinal sarnple of 207O students in the 
9th and 11 th grades. Results were compared with those of a prior cross- 
sectional study at the same grade levels. Comparisons of dimensional change 
over the three grades^ for the cross-sectional and longitudinal sample^ 
showed general similarities in the number of major factors extracted^ their 
designations and the variance accounted for. However^ there were marked 
differences between the samples in their factor intercorrelations and the 
developmental changes shown in factor ^’presence." A transition effect 
associated with the factor pattern of the 9 th grade was found only in the 
longitudinal sample. The importance of identifying the extent of factorial 
invariance for measures used in studying patterns of behavioral development 
is discussed. 
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Factorial Invariance of a Biograpliical Inventory for Adoiescentc; 

A Comparison of Longitudinal and. Cross-Sectional Results 

Norman E. Freeberg and Donald A. Rock^ 

Educational Testing Service 

Attempts to identify behavioral change at different age levels have 
forced psychologists to deal v^ith problems of structural consistency in the 
measures applied. Wohl'will's ( 1970 ) argument for incorporation of the *'ago 
variable" as a dependent one in developmental research stresses a need to 
uncover broad sets of behaviors that transcend the "situation-bound measures-- 
better suited to the needs of the experimentalist" (Wohlwill; 1970; P- 56). 
This goal of defining continuity of response patterns haS; in turn^ stimulated 
efforts to identify scales that are reasonably stable vrith respect to inter- 
pretation of their dimensionality over some defined developmental j^eriod. 

Emmerich (1964; 1968 ) summarizes several approaches to defining consis- 
tency of emerging response patterns along 'with analytical techniques that 
have been applied in testing (and reconciling) the differing vie'ws. Factor- 
analytic procedures often are employed to demonstrate (a) similarities in 
factor designations or loading patterns; (b) intercorrelations among factors; 
and (c) agreement in the number of factors extracted and in the variance 
accounted for. Relatively fe'w studies 'with young children or adolescents 
have applied factor-related indices to determine developmental changes on 
noncognitive measures (Black; 1965^ Bronson; I 966 ; Emmerich; 1964); and these 
fe'w have been based primarily on observer ratings of personality variables; 
relatively small samples in relation to the number of variables measured; and 
use of differing statistical methods for defining the extent of dimensional 
similarity. The variety of indices that have been utilized can be variable 



in interpretation [at times, admittedly difficult to interpret (Black, iVoB)] 
and also serve to limit comparison of findings vrith similar samples across 
different studies . 

More comprehensive and interpret able sets of indices ar^e available from 
a recently developed technique (Meredith^ 196^0 that summarizes multidimen- 
sional stability and continuity over more than two points in time. (As uti- 
lized in this paper the term "stability" refers to the relative invariance of 
the patterns of correlations among factors across occasions^ v/hereas the term 
"continuity" may refer either to the overall similarity of factor loa.ding 
-matrices on each occasion^ to the average factor loading matrix or to the pres 
ence^ or absence^ of some particular factor on one or more occasions.) The 
advantages of Meredith ^s method become apparent "./hen direct dimensional compar 
isons are to be made with the same measures applied to differc -^t individuals 
cros s-sectionally or when a contrast is desired between cross '^sectional and 
longitudinal samples. 

Using the Meredith procedure^ Rock and Freeberg (I 969 ) examined factorial 
invariance for a biographical inventory administered to a cross-sectional 
sample of over 12^000 students in the ^th and 11th grades. That analysis 

based on a modification of Meredith's technique^ served to define biographical 
factors that are relatively invariant over several grade levels^ to determine 
the relative presence of the factors over time, and to determine the extent of 
change in the stability of factor intercorrelations --i . e. , whether the covari- 
ances between factor axes remain comparable over time. Results permitted 
identification of factored scales that tended to retain their consistency of 
interpretation (e.g., scales defining conventional masculine-feminine activi- 
ties; various lej.sure time activities) and of factors that showed changes 



which cast doubt on their cojranon "jrjeaning'' at different grade levels (e.g.;, 
academic; literary and social activity factors). 

The present study deals with the application of the same anal 5 d:ical 
method to a longitudinal sample dravm from essentially the same student 
population utilizing item scores from the same. biographical instrument, 

Ihus ; it is p.'ssible to determine areas of dimensional continuity for a 
biographical measure when used with a longitudinal sample and; at the same 
time, to contrast the results with the cross-sectional data previously 
reported. If extensive differences in factor patterns arxd stability are 
shown for the same instrument when used with either study design; then the 
case is strengthened for cautious application of measures; in any develop- 
mental framework^ until the nature of those dimensional changes can he 
identified. 



Method 



Sample 

One thousand fifty-one females and 1019 males who had participated in 
the Educational Testing Service Growth Study (Hilton & Myers ; 196?) con- 
stituted the longitudinal sample on which the present analyses were based. 
Students who were in the T’th grade in 1963; the 9th grade in 1965 and the 11th 
grade in 1967 completed a biographical information blank designated as the 
Background and Experience Questionnaire or BEQ (Maier & Anderson^ 196^). 

This l69-item inventory deals with academic and vocational preferences as 
well as a wide range of recreational and leisure activities. Responses to 

124 items ; common to the BEQ forms administered in grades 7; 9 and 11 between 

2 

1963 and 1967 ^ provided the data for the present study. 
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The 2070 students in this longitudinal sample consisted only of those 
for whom complete BEQ data were available from ail three occasions. (Tliat 
iS; in addition to completing all items of the inventory; tYiey had not left 
the school system by virtue of dropping out or moving av/ay and were present 
in school at the time of the three test sessions.) In addition, it should 
be noted that there is an overlap; at the 7th grade level; between the present 
longitudinal sample and the cross-sectional sample with vj'hich comparisons are 
to be made. The overlap is approximately 52^ since the 2070 subjects rep)re- 
sent a subsample dravm from 66o8 who were in grade 7 in the cross-sectional 
sampQ.e of 196 p. 

Data Analysis 

The method developed by Meredith (1Q^4); which; with minor modifications; 
was applied to the background inventory data used in the study by Rock and 
Freeberg ( 1969 ); is described in detail in the latter paper. Briefly; the 
method is one in which a single factor pattern matrix ("average matrix") is 
computed for purposes of describing the regression of observed scores on 
factor scores in different subpopulations. This average matrix represents 
the basic innovation of Meredith *s technique and may be considered the single 
best fitting factor-pattern matrix derived from K factor patterns computed on 
K subpopulations. Specifically; the procedure for determining factors; which 
are relatively invariant over the three grade levels ; involves the f ollov^ing 
analytical steps: (l) construction of a single average matrix which may be 

interpreted as the result of factoring the average reproduced covariance 
matrices; (2) rotation of the average matrix to a simple structure solution 
for interpretational ease; (p) rotation of the average matrix to similarity 
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to the subpopulation factor matrices: (4) examination of the relative fit of 
the average matrix on each of the three occasions ^ and (5) computation of 
intercorrelations among the factors on each of the three occasions in order 
to determine the relative stability of those intercorrelations. 

In the cross-sectional analyses (Rock & Freeberg^ I969); 11 factors 
TCre extracted from each subpopulation (i.e.^ grade level) matrix^ based 
primarily on an a priori decision to extract one more dimension than the 
10 originally hypothesized by the authors in their design of the BEQ (Maier 
8c Anderson; 196^^). Since 11 factors were adequate for defining the dominant 
diinensions of the measure ; and because of the present study intention of con- 
trasting the cross-sectional and longitudinal findings ; 11 factors were 
extracted and retained. 

Indices available from the above procedure for interpreting the extent 
of factorial invariance consist of: (l) Scaled factor variance estimates 

that appear as diagonal elements of variance -covariance matrices of the 
factors at ea.ch grade level. These define similarities in pattern for each 
factor based upon the extent to which s. factor in the average pattern matrix 
is represented in the subpopulation matrices. Factor "presence" is defined 
by the p attern of change in these variance estimates over the time period of 
interest. (If a factor were equally present at each grade level each vari- 
ance estimate would be 1.00.) (2) The trace value of the "error" matrices 

premultiplied by their transpose indicates the degree of overall similarity 
(i.e.; goodness of fit) of the average matrix to each subpopulation matrix. 
(If the average matrix were exactly equal to a given subpopulation matrix the 
trace value would be zero.) (3) Correlations between factor axes within each 
subpopulation as an indication of the degree of orthogonality in structure. 
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Changes in correlations ajnong factors over the three tirp.e periods represent 
the extent of dimensional stability. 



Results and Discussion 

Results will be considered first for the present longitudinal study (LS) 
sample, to be followed by comparisons with the previously reported cross- 
sectional study (CS) results. 

Longitudinal Sample 

Tables 1^ 2 and 3 present the correlation iTiatrices of the average matri:-: 
Insert Tables 1^ 2 and 3 about here 

when rotated to fit each of the individual factor matrices for the ?th; 9“^^ 
and 11th grades of the LS sample. In Table 4 the scaled factor variance 
estimates are listed; by factor and grade level; along with trace values for 
each subpopulation matriX; and below these the proportions of variance 
accounted for by the factors of the LS sample. The same indices; shoTO in 
Table 4; from prior CS study results are intended for use in subsequent CS 
and LS comparisons. 

Insert Table 4 about here 

Pattern similarity (specific factor patterns) . The 11 factors extracted 
from the average matrix for the LS sample were readily interpret able and their 
designations are shown in Table 4, These factors accounted for 31^^ of the 
variance in grade 7; 3l/o in grade 9 and 30 % in grade 11, Several large shifts 
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in the size of the scaled variance estimates; for each factor at the different 
grade levels, ref3.ect marked changes in factor presence and imply some forms 
of instability in factor patterns over the course of the students^ deve'lopment . 
These differences center largely on changes at the 9th grade, in comparison to 
the other two grade levels. Thus, Factor II (Sports and Masculine Interest) 
is present to about the same extent in grades 7 3.1, but diminishes drasti- 

cally for grade 9- The same result is apparent for Factor X (General TV Viev7- 
ing), and Factor V.II (Musical Activities, e.g., taking music lessons, going to 
concerts) also shows distinctly less presence at 9th grade than at either of 
the otlier two grades . 

By' contrast. Factor III, which deals with General Leis-ure and Social 
Activities (e.g., attendance at athletic events, movies, going skating, 
dancing, shopping, engaging in various hobbies), is accounted for almost 
entirely by the factor variance contribution of grade 9- This also tends to 
be the case (and logically so) for Factor VIII, designated as Lower-Level 
Social Activities (e.g., loafing, reading comic books and. newspapers, listen- 
ing to pop music on radio, watching teen-age music and dance programs on TV). 
The almost complete variance contribution of the 9th grade matrix that is 
seen for Factor XI (Academic Effort) is based on a factor that is highly 
specific — being defined by only three items--and is of interest here only as 
another example of the marked shifts that occurred in the grade 9 pattern. 

Such radical changes in factor presence imply a different meaning or 
”focus of content^' for the particu3.ar group of item responses that define a 
factor. Specifically, the changes seen here strongly suggest a transitional 
phase between ages 12 and 17 in student perceptions, or expressions of these 
interests and activities. Such a transitional period occurring between pre- 
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and later adolescence (broadly conceived of as the onset of puberty) has 
been noted in the literature for a vide variety of attitudes and interest-s 
(Douvan fi: Gold; I966). 

Also of interest are the several changes in the pati^ern of factor 
presence that do not reflect the sharp transition at 9 th grade. For example, 
there is an increase in estimated variance for the Feminine -Esthetic factor 
(Factor l) in the 9th and 11th grades when contrasted vith grade 7; vhile 
somewhat of a reverse effect occurs for Talk v^ith Others (Factor v) and 
Academic Coiu’se Interests (Factor VI ); both of V7hich tend to decline in 
presence when 7 th grade is contrasted vith the 9 th and 11th grades. 

Overall factor similarity * lh‘ace values for the LS sample (Table 4) 
indicate not only goodness of fit for the average matrix to each of the sub- 
population matrices; but; in effect; the degree of overall similarity of the 
subpopulation matrices to one another. ThuS; the 9 th grade matrix trace 
value of 13.06 shows those factor patterns to be least like the average matrix 
in comparison with the other two grades. In addition; the trace values for 
the 7th and 11th grade factor patterns (8. 51 and 8.71) confirm their greater 
similarity to one another than to the 9 th grade pattern- -a result that might 
have been expected on the basis of the individual factor comparisons previ- 
ously discussed. 

Comparability (stability) of factor intercorrelations . The correlations 
among the axes (Tables 1; 2 and 3 ) shov7 relatively greater orthogonality for 
the fth and 11th grade occasions; V7ith far more similar patterns of intercor- 
relations for those grades than is found when they are compared to the 9 th 
grade. Instability over the three grade levels can be seen as attributable 
to a number of sizable factor intercorrelations found in the 9 th grade matrix. 
O 
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This is evident from an examination of Tables 1 and 3 vfhich shov re.latively 
few correlations between factors e^^ceeding .30 for either the 7‘th or 11th 
grade matrices. Correlational patterns on those occasions are not only more 
siiriilar^ but the interpretation of the correlations is fairly reasonable. For 
example ; the strongest cluster in both matrices is formed by the intercorrela- 
tions of p’actors I (Feminine-Esthetic Interest)^ II (Sports and Masculine 
Interests) and III (General Social and Leisure Activities)^ the Sports factor 
being negatively correlated with the Feminine -Esthetic factor at each of the 
two grade levels. The next strongest triad in each matrix involves Factors 
VI (Academic Course Interest); VIII (Lower Level Social Activities) and IX 
(Plobbies and Technical Interests), with Factors VI and IX negatively correlated 
with Factor VIII and to a lesser extent with each other. The fact that higher 
scores on a subscale of lower-level social activities tended to be associated 
with lower scores on academic course interests; and on technical interests or 
hobbies ; is logical. By comparison; the 9th grade level (Table 2) shows 
greater obliqueness of structure in the fit of the average matrix. This is 
seen in the larger intercorrelations between axes which; in turn; make for 
relatively uninterpret able factor intercorrelations produced by the "forced 
fit." ThuS; the dimensionality of the 9th grade does not appear to be similar 
to that of the other two occasions so that resulting correlations between 
dimensions differ considerably in size and sign. 

On the basis of the above factor indices and their patterns of change; 
the picture for this longitudinal sample over grades 7 to 11 is one of several 
anomalo\xs aspects of factor pattern and stability of factor intercorrelations 
(discontinuity?). Reasons for this would appear to stem from the students^ 
item-response characteristics on the 9‘th grade occasion. If changes in pattern 
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and stability of factor relationships may be conceived of as basic changes in 
either meaning or dimensionality., indiscriminate application and interpreta- 
tion of the same biographical items and subscales may be questionable during 
even the relatively narro^r developmental period of 12 to 17 years. 

Longitudinal vs, Cross-Sectional Comparisons 

The LS and CS comparisons considered in this section bear on the practical 
question of whether CS study results can serve as a reasonable substitute for 
the more costly and time consuming LS data. They also reflect on changes in 
dimensional stability for a biographical measure when essentially develo] 7 - 
mental (age) comparisons are added to the social changes that may have influ- 
enced the adolescent culture over some defined time span (in this case between 
1963 and 1967)* Areas of similarity as well as change are evident in the 
indices of factorial invariance discussed below. 

Specific factor patterns . Similarities in factor designations between the 
CS and LS samples (Table k) indicate similarity of item loadings on the domi- 
nant factors extracted from the two s;imples. Differences found in item load- 
ings and associated designations occurred primariHy for relatively specific 
or minor factors. Thus^ a High-Level Literary factor is found exclusively in 
the CS sample and is defined by only four items ^ while the factor designated 
as Academic Effort (defined by three test items) emerges exclusively in the 
LS sample. The only shift on a major factor occurred for the High- and Low- 
Level TV Viewing factors of the CS data^ which was extracted in the^'LS analy- 
sis as a single General TV Viewing factor. (This latter factor; however; was 
more like the Low-Level TV factor of the CS sample and is therefore matched 
with it in Table k . ) 
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Of particular interest in considering the specific factors are the com- 
parative patterns of change over the three grade levels; as shovrn by the scaled 
factor variance estimates. Reasonably comparable patterns of change in factor 
presence for CS and LS data are lourd for the factors of Feminine -Esthetic 
Interest; Technical Hobbies and Interests; Talking mth Others and Musical 
Activities. The developmental effects on those dimensions may be said to have 
some degree of similarity under either CS or LS designs. On the other hand; 
the pattern of change in factor presence for Sports and Masculine Interest; 
Social Activities; Reading Interests and Academic Interests differs for CS and 
LS data. 

Overall factor patterns . When LS and CS samples are contrasted on the 
basis of the trace values ; it is apparent that the average matrix is more 
similar to the subpopulation matrices for the C-S data (i.e.; trace values of 
1.67; 2.67 and k,Ok for the 7th; 9th and 11th grades respectively). The 
greater disparity between the average matrix and subpopulation matrices for 
the LS sample (trace values of 8.51^ 13.0 and 8.7-) s*’jggest svirpri singly 
greater variation in its overall factor patterns. In accounting for such 
differences in factor pattern similarity one could focus on the effects of 
repeated administration of the same measure to the same individuals every 
other year (i.e.; error attributable to test-retest reliability). Hovrever; 

If such errors were involved; one would expect the ’Jth grade factor pattern 
to be more like the 9tYi grade than the 11th since the time span is less. Per- 
haps social changes in the adolescent culture; between 1963 and 19^7 j had an 
impact on the structural consistency of interests and activities that exceeded 
the differences between adolescent .groups at different grade levels during the 
same year (i.e.; in 1965). Any speculation is confounded by the inability to 
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separate the effects of these tvo sources of variance from ’’true” developmental 
effects . 

Comparisons of the trace values also indicate that the extent and type 
of similarity between factor patterns of each subpopulation differs for LS 
and CS data. For the CS samjjle^ the 9th grade factor pattern was most sindLar 
to the average pattern matrix^ the Y’th grade next in similarity and the 11th 
grade least similar. The LS sample results differ sharply , with dimensional 
similarities greater for 'Jth and 11th grades ^ while the $th grade matrix was 
least like the average matrix. 

Marked similarity in the proportion of total variance accoun'ced for by 
the factors at each grade level is evident for the CS and LS samples. The 
factors uniformly accounted for about a third of the variance in this bio- 
graphical instruTiient . 

Factor intercorrelations . For the CS sample considerably greater orthog- 
onality of factor structure was evident at each of the three grade levels^ 
correlations between factors rarely having exceeded levels of .13 (Rock & 
Freeberg; 1969)- Heweve?.’^ more than a dozen correlations far exceeded that 
value for the factors of the LS sample subpopulations shown here^ with some 
r*s > .60. 

In the CS study ^ the rotated average matrix provided a close fit to all 
three subpopulation matrices with no sacrifice in orthogonality. Thus^ the 
sample reflected relative stability of dimensionality over the three grade 
levels under consideration. A comparable level of stability and continuity 
is lacking for the LS sample^ particularly because of the gross departure from 
an orthogonal structure occurring at the 9th grade occasion. Such differences 
indicate that the changes in dimensionality in LS data^ which do not appear in 
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CS data^ can occur despite similarities in the designations that define the 
subscales at each developmental level. 

Conclusions 

This analysis of factorial invariance for a self-report measure of 
biographical information has dealt with a relatively shorty but apparently 
significant^ period of development between early and late adolescence (i.e., 
between grades 7 ^ 9 and 11 ). Changes in underlying configurations of 
responses to items dealing with interests and experiences could be assumed 
by the relative strength of dimensions that define the same measure at dif- 
ferent grade levels and by changes in the factor intercorrelations over time. 
However^ any interpretations regarding dimensional continuity drawn from the 
above results should not imply stability of level for any given indj.vidual 
response characteristics.^ 

For the longitudinal sample^ there were marked changes in factor presence 
ov^r the three gra^le levels, centering particularly on the factor pattern of 
the 9th grade. These transitional changes were evident^ primarily^ for the 
more recreational- leisure types of activities (e.g._, social activities^ 
sports^ TV viewing preferences) and to a lesser degree for the esthetic- 
artistic^ intellectual and technical areas. Comparisons of the total factor- 
pattern of each grade level (as opposed to specific factor pattern compari- 
sons) lend additional support to the importance of the 9th grade as the focus 
of a transitional phase for this particular developmental time segment. Thus, 
7th and 11th grade factor patterns were found to be somewhat more similar* to 
one another than they were to the 9th grade patterns. Further, an analysis 
of factor stability or consistency, defined by factor axis intercorrelations 
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over the three grade levels^ confirms the transitional quality of the dimen- 
sions that underlie the 9 ”th grade responses. 

Comparisons of cross-sectional and longitudinal findings have represented 
a perennial area of interest in the choice of measures (and their interpreta- 
tion) when studying developmental change. For many forms of measurement; 
longitudinal and cross-sectional data have produced rather diverse; even con- 
flicting; results (Tyler ^ I956). Findings obtained with the biographical 
measure applied here would; similarly; fail to justify the interchangeability 
of one data source for another; at least where the research intent is to 
identify the extent and locus of dimensional continuity. 

There were similarities between CS and LS findings with regard to the 
number of major dimensions found; their designations or meaning; and in the 
total variance that they accounted for on each occasion. However; there was 
no reasonable hint in the CS analysis of the unique transitional role of 9th 
grade factor patterns. In addition the relatively stable factor intercorrela- 
tions and greater overall similarity of factor patterns across different grade 
levels found for a CS sample contrast sharply with the findings for the LS 
data. Biasing influences that could stem from the selection of the LS sample; 
however; must be considered. For example; family mobility may have operated 
selectively in the sample of students who remained in the school system over 
a five-year period. Also chronic absenteeism on a student* s likelihood of 
inclusion over three test sessions; or willingness to complete the biographi- 
cal measure at each session were; unfortunately; unknown in their influence 
on the LS sample composition. 
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Results of the type reported here may have implications for the construc- 
tion of development ally meaningful scales beyond simply specifying the extent 
of dimensional continuity. There is the possibility that; in addition^ these 
results reflect differential response patterns attributable to developmental 
effects on perceived stimulus (item) quality. In other words ; it is suggested 
that the structural changes derived from patterns of item interrelationships 
may reflect transformations or changes in perception of item meaning (i.e.; 
respondent interpretations) at different developmental levels. If sO; com- 
parable scales may require modified item material in order to tap dimension- 
ally stable sets of attributes at differing developmental periods. Possible 
sex differences in dimensional patterns and continuity also remain to be 
explored for greater precision in the application of BIB scales. Strongly 
sex-linked factors found with the present data suggest the importance of 
extending these analyses. 

Choice of appropriate analytical techniques and the matter of interpret- 
ing results remin as difficulties that are likeH^y to be resolved only by 
continued research applied to a variety of measurement methods and areas of 
behavior. The present approach doeS; however; provide a more fruitful 
alternative for long-term research planning (especially for long-term longi- 
tudinal studies than the all too frequent one of choosing measures that may 
be in vogue at the inception of a study but lose their developmental "relevance’’ 
and intended dimensional qualities before data collection is even completed. 
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Foc-tnotes 

^The authors ■v7ould like to acknowledge the many helpful suggestions 
and constructive criticisms provided hy Drs. Waiter Emmerich and Eo’oert 
Linn. 

2 

The prior study of a cross-sectional sample (Rock & Freeherg; I 969 ) 
had used 150 items common to the forms available in 1965 for grades 7^ 9 
and 11. Included in those 130 were the 12k items of the present study. The 
six noncommon items were scattered through various factored subscales and 
are considered insignificant in their effects on the structural comparisons 
to be reported between cross-sectional and longitudinal study data. 

3 

For the factor loading pattern of the average matrix order MPS 
Document ^ from ASPS^ National Auxiliary Publications Services. 

k 

As a possible way of bridging this gap between individual distinctive- 
ness (relative standing) and changes in behavioral content^ or dimensional 
meaning over time^ Emmerich’s (1964) concept of ' 'developmental transformation” 
is of interest. 
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Table 

Scaled Factor Variance Estimates, Trace Values and 
Total Variance Accounted for at Kach Grade Level 
(Longitudinal and Cross-Sectional Samples) 







GRADE 






7 th 


9 th 


11 th 




Factor 


LS 


CS 


LS 


CS 


LS 


CS 


I 


Feminine -Esthetic Interests 


• 77 


•94 


1.16 


1.05 


1 .C 7 


1.01 


II 


Sports and Masculine Interests 


1.16 


.94 


. 58 


1.05 


1.26 


1.00 


III 


General Social and Leisure 
Activities 


.43 


.82 


2.23 


1.08 


.34 


1,10 


IV 


Broad Heading Interests 


.87 


1.05 


.68 


.98 


1.45 


.98 


V 


Ta 31 v with Others (about Plans 
and Interests ) 


1.29 


1.23 


■73 


.90 


• 98 


.86 


VI 


Academic Course Interests 


1.53 


1.18 


.74 


1.30 


•73 


•52 


VII 


Musical Activities j 


1.17 


1.07 


.63 


.91 


1.20 


1.02 


VIII 


Lower-Level Social and Leisure | 

Activities^ 


.87 




1.24 




.88 




IX_. 


__T?chnical Hobbies and Interests 


1.10 


.96 


.84 


1.02 


1.06 


1.01 


X 


General TV Viewing 


1.55 


1.05 


. 21 


1.01 


1.44 


.94 


XI 


Academic Effort^ 


.14 




2.80 




.06 






High-Level Literary 
Activities (x)^ 




1.63 




1»05 




.32 




High-Level TV Viewing (Xl)^ 




1.05 




1.07 




.88 




Trace Values 


8.51 


1.67 


13.06 


2.67 


8.71 


4.04 




Total Variance Accounted for 


3 i$ 




3 lio 






33 % 



^Factor extracted from LS sample only. 
^Factor extracted from CS sample only. 
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